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(57) Abstract: In a method of fabricating 
a TFT array substrate, a gate wire is formed 
on an insulating substrate. The gate wire 
has gate lines, gate electrodes, and gate 
pads connected to the gate lines. A gate 
insulating layer and a semiconductor 
layer are formed* in sequence. A data 
wire is formed, which includes data 
lines intersecting the gate lines, source 
electrodes connected to the data lines and 
placed close to the gate electrodes, drain 
electrodes opposite the source electrodes 
with respect to the gata electrodes, and 
data pads connected to tha data lines. 
A protective layer is deposited, and is 
patterned to form contact holes exposing at 
least the drain electrodes. A silver or silver 
alloy conductive layer is deposited on the 

protective layer. The conductive layer is patterned using an etching solution with phosphoric acid, nitric acid, acetic acid, potassium 
peroxymonosulphate and ultra-pure water or an etching solution with nitric acid, acetic acid, ethylene glycol and ultra-pure water 
to thereby form a reflecting layer. The reflecting layer is connected to the drain electrodes through the contact holes. 
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AN ETCHANT FOR A WIRE, A METHOD FOR MANUFACTURING THE 
WIRE AND A METHOD FOR MANUFACTURING A THIN FILM 
TRANSISTOR ARRAY PANEL INCLUDING THE METHOD 

BACKGROUND OF THE INVENTION 
5 (a) Field of the Invention 

1 The present invention relates to an etching solution for a signal wire, 

and a method of fabricating a TFT array panel with the same, 
(b) Description of the Related Art 

Generally, a signal wire for a semiconductor device or a display device 
10 is used as a medium for signal transmission and hence, it is required to prevent 
the signal wire from causing any delay in the signal transmission. 

For that purpose, the signal wire may be formed of a low resistivity 
conductive material such as silver (Ag), which exhibits the lowest resistivity. 
However, when using silver or silver alloy, it is difficult to pattern the target 
15 layer by way of photoliihography based on a mask. 

Meanwhile, a liquid crystal display ("LCD"), one of the most 
extensively used flat panel displays, has two panels with electrodes, and a liquid 
crystal layer interposed therebetween. Voltages are applied to the electrodes 
so that the liquid crystal molecules in the liquid crystal layer are re-oriented to 
20 thereby control the light transmittance. 

The most prevalent one of the LCDs is one having two panels 
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respectively having the electrodes and thin film transistors ("TFTs") for 
switching the voltages applied to the electrodes. The TFTs are provided on one 
of the panels, called a "TFT array panel" . 

The LCD is classified into a trarismissive type displaying images by 

5 transmitting light from a specific light source such as a backlight through a 
transmitting layer such as a transparent conductive material-based pixel 
electrode made of, and a reflective type displaying images by reflecting ambient 
1 light such as natural light with a reflecting layer such as a reflective conductive 
material-based pixel electrode. 

10 The reflective type LCD has lower power consumption since it does not 

use a separate light source, while shows relatively poor image quality since it 
displays the image only using the light reflected by the reflecting layer. In 
order to improve the poor image quality, it is preferable that the reflecting layer 
is made of a material with high reflectance such as silver, silver alloy, aluminum, 

15 and aluminum alloy. 

However, even though Hie silver or silver alloy has a reflectance about 
15% higher compared with the aluminum or aluminum alloy to improve the 
visibility, it is difficult to pattern such a layer through the usual 
photolithography process. Therefore, the silver-based layer may not be used as 

20 a reflecting layer. 

2 
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SUMMARY OF THF INVENTION 
It is an object of the present invention to provide an etching solution 
adapted for finely patterning a signal wire, and a method of forming a signal 
wire using the etching solution. 
5 It is another object of the present invention to provide a method of 

fabricating a TFT array panel for a reflective type LCD with a well-patterned 
reflecting layer. 

In the process of fabricating a signal wire and a TFT array panel with a 
signal wire according to the present invention, silver or silver alloy conductive 
10 layer is patterned using an etching solution containing phosphoric acid, nitric 
acid, acetic, acid and potassium peroxymonosulphate ("oxone"), or an etching 
solution containing phosphoric, acid, nitric acid, acetic acid and ethylene glycol. 

It is preferable that the etching solution contains phosphoric acid of 40- 
60%, nitric acid of 1-10%, acetic acid of 5-15%, and potassium 
J\$t 15 P erox y monosul P hate of !- 5 % or contains phosphoric acid of 10-30%, nitric acid 
of 5-15%, acetic acid of 10-30%, and ethylene glycol of 1-10%. The ^eralloy^ 
contajns silver for a basic mate rial, and alloy contents. of 0.01-20 atomic% such as 
Pd|Cu/Mg, Al,Li, Pu, Np, Ce, Eu, Pr, Ca, La, Nb,(^/an^m ; /The silver alloy 



may contain two elements, or three elements with one or two of the alloy 
20 contents. 
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Such an etching solution and a fabricating method using such an 
etching solution may be adapted for a method of fabricating a TFT array panel. 

. In a method of fabricating a TFT array panel according to the present 
invention, a gate wire is formed on an insulating substrate. The gate wire has a 

5 plurality of gate lines, and a plurality of gate electrodes connected to the gate 
lines. A gate insulating layer and a semiconductor layer is deposited in 
sequence, and a data wire is formed thereafter. The data wire has a plurality of 
data lines intersecting the gate lines, a plurality of source electrodes connected 
to the data lines and placed close to the gate electrodes, and a plurality of drain 

10 electrodes facing the source electrodes around the gate electrodes. A protective 
layer is deposited and patterned to form a plurality of first contact holes 
exposing the drain electrodes. A silver or silver alloy conductive layer is 
deposited on the protective layer. The conductive layer is patterned using an 
etching solution with phosphoric acid, nitric acid, acetic acid, potassium 

15 peroxymonosulphate and ultra-pure water or an etching solution with nitric 
acid, acetic acid, phosphoric acid, ethylene glycol and ultra-pure water to 
thereby form a reflecting layer. The reflecting layer is connected to the drain 
electrodes through the first contact holes. 

The thickness of the conductive layer is preferably in the range of 

20 1,000-3,000 A, or in the range of 300-600 A. It is preferable that the protective 

4 
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layer is made of a photosensitive organic material. 

The gate wire may further include a plurality of gate pads for receiving 
scanning signals from an external source and transmitting the scanning signals 
to the gate lines. The data wire may further include a plurality of data pads for 
5 receiving image signals from the outside and transmitting the image signals to 
the data lines. The protective layer may have a plurality of second and third 
contact holes respectively exposing the data pads and the gate pads together 
with the gate insulating layer. A plurality of subsidiary gate and data pads 
made of the same layer as die reflecting layer may be further formed, and the 
10 subsidiary gate and data pads are electrically connected to the gate and the data 
pads through the second and die third contact holes, respectively. 

BRIEF DESCRIP TION OF THE PR AWTMdfi 
A more complete appreciation of the invention, and many of the 
attendant advantages thereof, will be readily apparent as die same becomes 
15 better understood by reference to the following detailed description when 
considered in conjunction with die accompanying drawings in which like 
reference symbols indicate the same or the similar components, wherein: 

Fig. 1 is a sectional view illustrating a method of forming a signal wire 
according to an embodiment of the present invention; 

20 Fi S- 2 is a table illustrating the etching rate of the silver alloy signal 
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wire as a function of the compositions of fine etching solution in a method of 
forming a signal wire according to an embodiment of the present invention; 

Fig. 3 is a table illustrating the tape angle of the silver alloy signal wire 
as a function of the compositions of the etching solution in a method of forming 
5 a signal wire according to an embodiment of the present invention; . 

Fig. 4 is a table illustrating the critical dimension of the silver alloy 
signal wire as a function of the compositions of the etching solution in a method 
of forming a signal wire according to an embodiment of the present invention; 

Fig. 5 is a table illustrating the uniformity in the critical dimension of 
10 the silver alloy wire as a function of the compositions of the etching solution in a 
method of forming a signal wire according to an embodiment of the present 
invention; 

Fig. 6 illustrates the positions of measuring the critical dimension of the 
silver alloy signal wire in a method of forming a signal wire according to an 
15 embodiment of the present invention; 

Fig. 7 is a layout view of a TFT array panel for a reflective type LCD 
fabricated by a method of fabricating a TFT array panel according to an 
embodiment of the present invention; 

Fig. 8 is a sectional view of the TFT array panel shown in Fig. 7 taken 
20 along the line VHI-Vnr; 
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Figs. 9A, 10A, 11A and 12A are layout view of a TFT array panel for a 
transflective LCD in intermediate steps of a . fabricating, method thereof 
according to an embodiment of the present invention; 

Fig. 9B is a sectional view of the TFT array panel shown in Fig. 9A 
5 taken along the line DCB-IXB'; 

Fig. 10B is a sectional view of the, TFT array panel shown in Fig. 10 A 
taken along the line XB-XB'; 

Fig;, 11B is a sectional view of the TFT array panel shown in Fig. 11A 
taken along the line XIB-XIB'; 
10 Fig. 12B is a sectional view of the TFT array panel shown in Fig. 12A 

taken along the line XUB-XIIB'; 

Figs. 13 and 14 are plan views of thin films used for measuring the 
critical dimension in a method of fabricating a TFT array panel according to an 
embodiment of the present invention; 
15 Fig. 15 is a table illustrating the measurement results of the critical 

dimension in' the method of fabricating the TFT array panel according to an 
embodiment of the present invention; 

Figs. 16 to 18 are graphs illustrating the variation in the content of 
phosphoric acid, nitric acid and acetic acid as a function of time in the method of 
20 fabricating the TFT array panel according to an embodiment of the present 
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invention; 

Fig. 19 is a graph illustrating the reflectance as a function of the 
wavelength for Al-Nd, Ag, Ag-Cu-Au and Ag-Pd-Cu; and 

Fig. 20 is a graph illustrating the resistance as a function of the 
5 sputtering pressure for Ag-Pd-Cu. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention now will be described more fully hereinafter 
with reference to the accompanying drawings, in which preferred embodiments 
of the inventions invention are shown. This invention may, however, be 
10 embodied in many different forms and should not be construed as limited to the 
embodiments set forth herein. 

In the drawings, the thickness of layers and regions are exaggerated for 
clarity. Like numerals refer to like elements throughout It will be 
understood that when an element such as a layer, region or substrate is referred 
15 to as being "on" another element, it can be directly on the other element or 
intervening elements may also be present In contrast, when an element is 
referred to as being "directly on" another element, there are no intervening 
elements present 

Methods of fabricating a signal wire and a TFT array panel according 

20 to embodiments of the present invention will be described in detail with 
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reference to the accompanying drawings. 

Fig. 1 is a sectional view illustrating a method of forming a signal wire 
according to an embodiment of the present invention. 

As shown in Fig. 1, a signal wire 800 of a semiconductor device or a 
5 display device is formed by depositing a thin film including a low-resistivity 
conductive material such as silver and silver alloy on a substrate 100, and 
patterning the thin film using a photoresist pattern 500 as an etching mask. 

The conditions for making the patterning of the silver or silver alloy- 
based signal wire 800 in an appropriate manner are preferably established such 
10 that the etching rate thereof is 50 A/ sec or less, the tapering angle 6 is 90 degrees 
or less, the critical dimension 2xd of the width difference between the signal 
wire 800 and the photoresist pattern 500 is 1.0 microns or less, the uniformity in 
the critical dimension is 5% or less, and the residue is not left over. 

For this purpose, the signal wire 800 is patterned through wet etching, 
15 using an etching solution containing phosphoric acid of 10-30%, nitric acid of 5- 
15%, acetic acid of 10-30%, ethylene glycol of 1-10%, and ultra-pure water of 15- 

75%, or an etching solution containing phosphoric acid of 40-60%, nitric acid of 

■ • • - ** . » 

1-10%, acetic acid of 5-15%, potassium peroxymonosulphate of 1-5%, and ultra- 

. * •' ■ 

pure water of the remaining percent range. When forming the signal wire 800 
20 of silver alloy, the target contains Ag for a base material, and alloy contents of 
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0.01-20 atomic%, such as Pd, Cu, Mg, Al, Li, Pu, Np, Ce, Eu, Pr, Ca, La, Nb, Nd 
and Sm. The silver alloy may contain two elements or three elements with one 
or two alloy contents. 

In ail experiment, a pure silver film with the thickness of about 2,000 A 

5 was deposited and patterned using an etching solution containing phosphoric 
acid of about 50%, nitric acid of about 5%, acetic acid of about 10%, and 
potassium peroxymonosulphate of about 1-3%. Hie etching rate of the layer 
was measured to be about 40 A/ sec, the taper angle 0 to be about 70-80 degrees, 
the critical dimension to be about 1.2-1.4 microns, and the uniformity in die 

10 critical dimension to be about 3-4%, and no residue was left over. 

In another experiment, a thin film of silver alloy of Ag-Pd-Cu with the 
thickness of about 1500 A was deposited and patterned using an etching 
solution containing phosphoric acid, nitric acid, acetic acid and ethylene glycol. 
Hie etching rate was measured to be about 15-20 A/ sec, the taper angle 6 to be 

15 about 30-80°, the critical dimension to be about 0.1-1.0 microns, and the 
uniformity in the critical dimension to be about 1-4%, and no residue was left 
over. This will be now explained in detail with reference to the figures. 

Fig. 2 is a table illustrating the etching rate of the silver alloy signal 
wire as a function of the compositions of the etching solution in a method of 

20 forming a signal wire according to an embodiment of the present invention, Fig, 

10 
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3 is a table illustrating the tape angle of the silver alloy signal wire as a function 
of the compositions of the etching solution in a method of forming a signal wire 
according to an embodiment of the present invention, and Fig. 4 is a table 
illustrating the critical dimension of the silver alloy signal wire as a function of 
5 the compositions of the etching solution in a method of forming a signal wire 
according to an embodiment of the present invention. Fig. 5 is a table 
illustrating the uniformity in the critical dimension of the silver alloy wire as a 
function of the compositions of the etching solution in a method of forming a 
signal wire according to an embodiment of the present invention, and Fig. 6 

10 illustrates the positions of measuring the critical dimension of the silver alloy 
signal wire in a method of forming a signal wire according to an embodiment of 
the present invention. 

Initially, the etching rate, the taper angle and the critical dimension of 
the silver alloy signal wire were measured ten times with the use of an etching 

15 solution containing phosphoric acid of about 10%, nitric acid of about 11%, 
acetic acid of about 30% and ethylene glycol of about 3%. The measurement 
was then made while changing the content of phosphoric acid in the range of 3- 
60%, the content of nitric acid in the range of 1-20%, the content of acetic acid in 
die range of 3-60%, and the content of ethylene glycol in the range of 0.1-20%, 

20 respectively. In the tables of Figs. 2 to 4, X indicates the content of phosphoric 
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acid, nitric acid; acetic acid and ethylene glycol as variables, respectively. 

In the meantime, a thin film of Ag-Pd-Cu alloy was deposited on a 
substrate with a size of about 300 mmx 400mm, and patterned using an etching 
solution containing phosphoric acid of about 10%, nitric acid of about 11%, 
5 acetic acid of about 30% and ethylene glycol of about 3% to thereby form a 
reflecting layer of about 2.04". The critical dimension of the target layer was 
' - ' measured four times at the nine positions shown in Fig. 6. 

As indicated in Fig. 2 with a bold line, when using the etching solution 
containing phosphoric acid of about 10%, nitric acid of about 11%, acetic acid of 
10 about 30% and ethylene glycol of about 3%, the etching rate was measured to be 
in the favorable range of about 17.6-18.4 A/ sec. Furthermore, when changing 
the content of phosphoric acid in the range of about 10-30%, the content of nitric 
acid in the range of about 5-15%; the content of acetic acid ifx the range of about 
10-30%, and the content of ethylene glycol in the range of about 1-10%, the 
15 etching rate was measured to be in the favorable range of about 14.9-20.3 A/ sec. 

As indicated in Fig. 3 with a bold line, when using the etching solution 
containing phosphoric acid of about 10%, nitric acid of about 11%, acetic acid of 
about 30% and ethylene glycol of about 3%, the taper angle was measured to be 
in the favorable range of about 45-79 degrees. Furthermore,* when varying the 
20 content of phosphoric acid in the range of about 10-30%, the content of nitric 

12 
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acid in the range of about 5-15%, the content of acetic acid in the range of about 
10-30%, and the content of ethylene glycol in the range of about 1-10%, the taper 
angle was measured to be in the favorable range of about 31-63 degrees. 

As indicated in Fig. 4 with a bold line, when using the etching solution 
5 containing phosphoric acid of about 10%, nitric acid of about 11%, acetic acid of 
about 30% and : ethylene glycol of about 3%, the critical dimension was 
measured to be in the favorable range of about 0.9-1.0 microns. Furthermore, 
when varying the content of phosphoric acid in the range of about 10-30%, the 
content of nitric acid in the range of about 5-15%, the content of acetic acid in the 
10- range of about 10-30%, and the content of ethylene glycol in the range of about 
1-10%, the critical dimension was measured to be in the favorable range of about 
0.3-1.0 microns.- , . : , 7 

f Furthermore,: as shown in Figs. 5 and 6, when measuring the critical 
dimension at nine positions, the uniformity in the critical dimension turned out 
15 to be in the favorable range of about 1.65-2.15%. 

* Meanwhile, .when? patterning the silye r &Q°y fibn using an aluminum 
etchant containing only phosphoric acid, nitric acid and acetic acid, the etching 
rate was measured to. be 500 A/sec, which is too high to control the patterning 
degree.- Furthermore, the : etching was in part made non^uniformly. As a 
20 result, the silver alloy film was not well patterned by using the aluminum 
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etchant. 

The above-described method of forming a signal wire may be adapted 
for fabricating a TFT array panel for an LCD. 

Fig. 7 is a layout view of a TFT array panel for a reflective type LCD, 
5 and Fig. 8 is a sectional view of the TFT array panel shown in Fig. 7 taken along 
the line VHI-VIIT. 

A gate wire with a low resistivity material such as silver, silver alloy, 
aluminum and aluminum alloy is formed on an insulating substrate 10. The 
gate wire may bear a single-layered structure, or a multiple-layered structure. 
10 The gate wire includes a plurality of gate lines 22 extending in a horizontal 
direction, a plurality of gate pads 24 connected to ends of the gate lines 22 to 
receive gate signals from an external source and to transmit them to the gate 
lines 22, and a plurality of gate electrodes 26 of TFTs connected to the gate lines 
*• 22. The gate wire may further include storage electrodes, which receive 
15 common electrode voltages (" common voltages") applied to a common 
electrode of another panel from an external source. The storage electrode 
overlaps a reflecting layer 82 to be described later, thereby forming a storage 
capacitor for enhancing the electric charge storing capacity of pixels. 

A gate insulating layer 30 covering the gate wire 22, 24 and 26 is 
20 formed on the substrate 10 and the gate insulating layer 30 is preferably made of 
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silicon nitride (SiNx). 

A semiconductor layer 40 preferably made of amorphous silicon is 
formed on the gate insulating layer 30 opposite the gate electrodes 24. An 
ohmic contact layer 55 and 56 preferably made of suicide or n+ hydrogenated 
5 amorphous silicon heavily doped with n-type impurities is formed on the 
semiconductor layer 40. 

A data wire preferably made of a low resistivity conductive material 
such as aluminum or silver is formed on the ohmic contact layer 55 and 56 and 
the gate insulating layer 30. The data wire includes a plurality of data lines 62 
10 intersecting the gate lines 22 to define pixel areas, a plurality of source 
electrodes 65 connected to the data lines 62 and extending one portions 55 of the 
ohmic contact layer, a plurality of data pads 68 connected to one ends of the 
data lines 62 to receive picture signals from an external source, and a plurality of 
drain electrodes 66 separated from the source electrodes 65 and located on the 
15 other portions 56 of the ohmic contact layer opposite to the source electrodes 65 
with respect to the gate electrodes 26. 

A protective layer 70 preferably made of a photosensitive organic 
material exhibiting excellent flattening characteristic is formed on the data wire 
62, 65, 66 and 68 and portions of the semiconductor layer 40 which are not 
20 covered by the data wire. The protective layer 70 bears an unevenness pattern 

15 
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to maximize the reflection efficiency of a reflecting layer 82 to be formed later. 
The protective layer 70 may further include an insulating layer made of silicon 
nitride. 

The protective layer 70 has a plurality of contact holes 76 and 78 

5 exposing the drain electrodes 66 and the data pads 68, respectively, and a 
plurality of contact holes 74 exposing the gate pads 24 together -with the gate 
insulating layer 30. 

A plurality" of reflecting layers 82 preferably made of silver or silver 
alloy are formed on the protective layer 70. Each reflecting layer 82 is located 

10 at a pixel area and electrically connected to the associated drain electrode 66 
through the contact hole 76. For the reflecting layer 82 of silver alloy, it 
contains Ag for a base material, and alloy contents of 0.01-20 atomic % or less, 
such as Pd, Cu, Mg, Al, Li, Pu, Np, Ce, Eu, Pr, Ca, La, Nb, Nd and Sm. The 
silver alloy layer may have two elements or three elements with one or two 

15 alloy contents. A plurality of subsidiary gate pads 84 and a plurality of 
subsidiary data pads 88 are formed, on the protective layer 70. Hie subsidiary 
gate and data pads 84 and 88 are connected to the gate and the data pads 24 and 
68 through the contact holes 74 and 78, respectively. Hie subsidiary gate and 
data pads 84 and 88 are introduced to protect the gate and the data pads 24 and 

20 68, but may be* omitted. 

.16 
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A method of fabricating a TFT array panel according to an embodiment 
of the present invention will be now described in detail with reference to Figs. 
9A to 12B as well as Figs. 7 and 8. 

First, as shown in Figs. 9A and 9B, a layer based on a low resistivity 
5 conductive material is deposited on a glass substrate 10, and patterned through 
photolithography based on a mask to thereby form a gate wire extending 
substantially in a horizontal direction. The gate wire, includes a plurality of 
gate lines 22, a plurality of gate electrodes 26, and a plurality of gate pads 24. 

Thereafter, as shown in Figs. 10 A and 10B, a silicon nitride gate 
10 insulating layer 30, a semiconductor layer 40 made of amorphous silicon and a 
doped amorphous silicon layer 50 are sequentially deposited on the substrate 10, 
and the semiconductor layer 40 and the doped amorphous silicon layer 50 are 
patterned to thereby form a semiconductor layer 40 and an ohmic contact layer 
50 on the gate insulating layer 30 opposite the gate electrodes 24. 
15 As shown in Figs. 11A and 11B, a conductive layer for a data wire is 

deposited and patterned through photolithography based on a mask to thereby 
form a data wire. The data wire includes a plurality of data lines 62 
intersecting the gate lines 22, a plurality of source electrodes 65 connected to the 
data lines 62 and extending over the gate electrodes 62, a plurality of data pads 
20 68 connected to one ends of the data lines 62, and a plurality of drain electrodes 
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66 separated from the source electrodes 65 arid opposite the source electrodes 65 
with respect to the gate electrodes 26. 

Portions of the doped amorphous silicon layer 50, which are not 
covered by the data wire 62, 65, 66 and 67, are etched so that the doped 

5 amorphous silicon layer 50 is divided into two opposite portions 55 and 56 with 
respect to the gate electrode 26 while exposing- portions of the underlying 
semiconductor layer 40 located therebetween. In order to stabilize the exposed 
semiconductor layer 40, it may suffer oxygen plasma treatment. 

As shown in Figs. 12A and 12B, a photosensitive organic material 

10 exhibiting excellent flattening characteristic is coated on the substrate 10 to 
thereby form a protective layer 70. The protective layer 70 is patterned 
together with the gate insulating layer 30 through photolithography based on a 
mask to thereby form a plurality of contact holes 74, 76 and 78 respectively 
exposing the gate pads 24, the drain electrodes 66 and the data pads 68 while 

15 forming an unevenness pattern on the protective layer 70. 

As shown in Figs. 7 and 8, a layer made of silver or silver alloy with the 
thickness of 1,000-3,000 A, preferably about 1,500A, is deposited on the substrate 
10 and patterned through photolithography based on a mask to thereby form a 
plurality of reflecting layer 82, and a plurality of subsidiary gate and data pads 

20 86 and 88. Hie reflecting layers 82 are connected to the drain electrodes 66 
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through the contact holes 76. The subsidiary gate and data pads 86 and 88 are 
connected to the gate and the data pads 24 and 68 through the contact holes 74 
and 78, respectively. The patterning process, as described above, is made by 
way of wet etching using an etching solution containing phosphoric acid of 
5 about 10-30%; nitric acid of about 5-15%, acetic acid of about 10-30% and 
ethylene glycol of about 1-10%, or an etching solution containing phosphoric 
acid of about 40-60%, nitric acid of about 1-10%, acetic acid of about 5-15%, 
potassium peroxymonosulphate of about 1-5%, and ultra-pure water of the 
remaining percent range. 

10 According to one experiment, a pure silver layer with the thickness of 

about 2,000 A is deposited and patterned using an etching solution containing 
phosphoric acid of about 50%, nitric acid of about 5%, acetic acid of about 10%, 
arid potassiumperoxysulfate of about 1-3%. The etching rate of the target layer 
was measured to be about 40 A/sec, the taper angle. 8 to be about 70-80 degrees, 

15 the critical dimension to be about 1.2^1.4 microns, and the uniformity in the 
critical dimension to be about 3-4%, and no residue was left over. 

According to . other experiment, a silver alloy layer of Ag-Pd-Cu with 
the thickness of about 1,500A was deposited and patterned through wet etching 
for 30-90 seconds at room temperature, using an etching solution containing 

20 phosphoric acid, nitric acid, acetic acid and ethylene glycol. The resulting TFT 
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array panel was to be used in a 2.04" or 3.5" reflective mode LCD, and the 
substrate size was established to be 300mm* 400mm. The etching rate was 
measured to be about 15-20 A/sec, the taper angle 9 to be about 30-80 degrees, 
the critical dimension (d) to be about 0.1-0.5 microns, and the uniformity in the 

5 critical dimension to be about 1-4%, and no residue was left over. 

The reflecting layer 82 of silver or silver alloy having the thickness of 
300-600 A has both reflectance arid transmissivity, and hence, can be well 
adapted for a transflective LCD displaying images both in a reflective mode and 
in a transmissive mode, 

10 In a method of fabricating a TFT array panel for an LCD, a bar-shaped 

thin film or a thin film with crisscross-shaped space is formed on a substrate 10 
for measuring the critical dimension, using an etching solution containing acetic 
acid, nitric acid, phosphoric acid and ethylene glycol. This will be now 
described in detail with reference to the figures. 

15 Figs. 13 and 14 are plan views of thin films formed for measuring the 

critical dimension in a method of a TFT array panel according to an embodiment 
of the present invention, and Fig. 15 is a table illustrating the measurement 
results of the critical dimension in a method of a TFT array panel according to 
an embodiment of the present invention. The measurement was made at the 

20 positions shown in Fig. 5. 
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As shown in Fig. 13, a thin film 800 was formed in the shape of a bar, 
and the width dl thereof was measured. As shown in Fig. 14, thin films 800 
were formed while making a crisscross-shaped interfacial area. Hie distances 
d2 and d3 of the neighboring thin films 800 in the horizontal and the vertical 
5 directions were measured. 

As shown in Fig. 15, the width dl of the thin film 800 was measured to 
be in the favorable range of .8.5-9.5 microns. The distances d2 and d3 between 
the neighboring -thin films 800 in the horizontal and the vertical directions were 
measured to be in the favorable range of 4.5-5.5 microns. 
10 The variation in the compositions of the etching solution as a function 

of time in a method of fabricating a TFT array panel according to an 
embodiment of the present invention will be now explained in detail. 

Figs. 16 to 18 are graphs illustrating the variation in the content of 
phosphoric acid, nitric acid and acetic acid as a function of time in a method of 
15 fabricating a TFT array panel according to an embodiment of the present 
invention. In the experiments, a Ag-Pd-Cu layer with the thickness of 1,500 A 
was used. 

As shown in Figs. 16 to 18, the content of phosphoric acid and nitric 
acid is increased as time passes by, whereas the content of acetic acid is 
20 decreased. 
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The reflectance and the resistance of the reflecting layer made of silver 
or silver alloy will be now explained in detail with reference to the drawings. 

Fig, 19 is a graph illustrating the reflectance of Al-Nd, Ag, Ag-Cu-Au 
and Ag-Pd-Cu as a function of the' wavelength. Fig. 20 is a graph illustrating 
5 the resistance' as a function of the sputtering pressure for Ag-Pd-Cu. In Fig. 20, 
50 °C and 150 1) means the deposition temperatures. 

As shown in Fig. 19, the reflectance of the silver or silver alloy 
reflecting layer turned out to be 15% higher than that of the aluminum alloy 
reflecting layer. 

10 Furthermore, as shown in Fig. 20, the resistance of Ag-Pd-Cu was 

measured to be 2.02-3.51 ji&cm, and to be higher at 50 °C than at 150 °C. 
Compared with the aluminum alloy reflecting layer with a resistivity of 5 pQcm, 
the silver alloy reflecting layer turned out to bear an average resistance of 2.5 
p£2cm, which is 50% of the aluminum alloy. 

15 As described above, a silver or silver alloy conductive layer is 

patterned using an etching solution containing phosphoric acid, nitric acid, 
acetic acid, potassium peroxymbnosulphate and ultra-pure water, or an etching 
solution containing phosphoric acid, nitric acid, acetic acid and ethylene glycol. 
Consequently, a thin film having the excellent etching rate, taper angle and 

20 uniformity is obtained, and this results in a reflecting layer with a low resistivity 
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and a high reflectance. 

While the present invention has been described in detail with reference 
to the preferred embodiments, those skilled in the art will appreciate that 
various modifications and substitutions can be made thereto without departing 
5 from the spirit and scope of the present invention as set forth in the appended 
claims. - , . ■ 
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WHAT IS CLAIMED IS: 

1. An etching solution for a signal wire, the etching solution 
comprising one selected from a group consisting of a composition containing 
nitric acid, acetic acid and potassium peroxymonosulphate, and a composition 

5 containing nitric acid, acetic acid, phosphoric acid and ethylene glycol. 

2. The etching solution of claim 1, wherein contents of the 
composition containing nitric acid, acetic acid and potassium 
peroxymonosulphate are phosphoric acid of 40-60%, nitric acid of 1-10%, acetic 
acid of 5-15%, potassium peroxymonosulphate of 1-5% and ultra-pure water of 

10 the remaining percent range, and contents of the composition containing nitric 
acid, acetic acid, phosphoric acid and ethylene glycol are phosphoric acid of 10- 
30%, nitric acid of 5-15%, acetic acid of 10-30%, ethylene glycol of 1-10% and 
ultra-pure water of the remaining percent range. 

3. The etching solution of claim 1, wherein the etching solution is 
15 used in etching a conductive layer made of silver or silver alloy. 

4. A method of forming a signal wire, the method comprising: 
depositing a conductive layer made of silver or silver alloy on a 

substrate; and 

patterning the conductive layer using an etching solution comprising 
20 one selected from a group consisting of a composition containing nitric acid, 
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acetic acid, phosphoric acid and ethylene glycol, and a composition containing 
an etching solution comprising phosphoric acid, nitric acid, acetic acid and 
potassium peroxymonosulphate. 

5. The method of claim 4, wherein contents of the composition 
5 containing nitric acid, acetic acid and potassium peroxymonosulphate are 

phosphoric acid of 40-60%, nitric acid of 1-10%, acetic acid of 5-15%, potassium 
peroxymonosulphate of 1-5% and ultra-pure water of the remaining percent 
range, and contents of the composition containing nitric acid, acetic acid, 
phosphoric acid and ethylene glycol are phosphoric acid of 10-30%, nitric acid of 
10 5-15%, acetic acid of 10-30%, ethylene glycol of 1-10% and ultra-pure water of 
the remaining percent range. 

6. > The method of claim 4, wherein the silver alloy comprises silver 
for a base material and an additional component made of one or two selected 
from a group consisting of Pd, Cu, Mg, Al, Li, Pu, Np, Ce, Eu, Pr, Ca, La, Nb, Nd 

15 and Sm, and content of the additional component ranges 0.01-20 atomic% . 

7. A method of fabricating a TFT array panel, the method 
comprising: . w . 4 . 

forming a gate wire on an insulating substrate, the gate wire including 
a plurality of gate lines, and a plurality of gate electrodes connected to the gate 
20 lines; 
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depositing a gate insulating layer; 
forming a semiconductor layer; 

forming a data wire including a plurality of data lines intersecting the 
gate lines; a plurality of source electrodes connected to the data lines and close 
5 to the gate electrodes, and a plurality of drain electrodes opposite the source 
electrodes with respect to the gate electrodes; 
{ depositing a protective layer; 

patterning the protective layer to form a plurality of first contact holes 
exposing the drain electrodes; 
10 depositing a silver or silver alloy conductive layer on the protective 

layer; and 

patterning the conductive layer using an etching solution comprising 
one selected from a group consisting of a composition containing phosphoric 
acid, nitric acid, acetic acid, potassium peroxymonosulphate and ultra-pure 
15 water and a composition containing ah etching solution comprising nitric acid, 
acetic acid, phosphoric acid, ethylene glycol and ultra-pure water to form a 
L * • reflecting layer connected to the drain electrodes through the first contact holes. 

' 8. The method of claim 7, wherein contents of the composition 
containing nitric: f acid, acetic acid and potassium peroxymonosulphate are 
20 phosphoric acid of 40-60%, nitric acid of 1-10%, acetic acid of 5-15%, potassium 
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peroxymonosulphate of 1-5% and ultra-pure water of the remaining percent 
range, and contents of the composition containing nitric acid, acetic acid, 
phosphoric acid and ethylene glycol are phosphoric acid of 10-30%, nitric acid of 
5-15%, acetic acid of 10-30%, ethylene glycol of 1-10% and ultra-pure water of 
5 the remaining percent range. 

9. The method of claim 7, wherein the silver, alloy comprises silver 
for a base material and an additional component made 'of one or two selected 
from a group consisting of Pd, Cu, Mg, Al, Li, Pu, Np, Ce, Eu, Pr, Ca, La, Nb, Nd 
and Sm, and content of the additional component ranges 0.01-20 atomic %. 
10 10 - The method of claim 4 wherein thickness of the conductive layer 

ranges from 1,000 A to 3,000 A. 

11. The method of claim 7, wherein thickness of the conductive 
, layer ranges from 300 A to 600 A. . 

, 12. The method of claim 7, wherein the protective layer is made of a 
15 photosensitive organic material 

« 13.. The method of claim 7, wherein the gate wire further includes a 
plurality of gate pads for receiving scanning signals from an external source and 
transmitting the scanning signals to the gate lines, the data wire further includes 
a plurality of data pads for receiving image signals from an external source and 
.20 transmitting the image signals to the data lines, and the protective layer has a 

27 



03005115A1J_> 



WO 03/005115 



PCT/KR02/01260 



plurality of second and third contact holes respectively exposing the data pads 
and the gate pads together with the gate insulating layer; and 

the method further comprising forming subsidiary gate and data pads 
made of the same layer as the reflecting layer, the subsidiary gate and data pads 
5 electrically connected to the gate and the data pads through the second and the 
third contact holes, respectively. 



28 



WO 03/005115 



PCT/KR02/01260 



1/20 

FIG.l 





.500 


\ Ae 


V— 800 




\ 

• 100 



BNSDOCID: <WO. 



.030051 15A1J_> 



WO 03/005115 



PCT/KR02/01260 



2/20 



C\2 

d 

I — I 

[34 





co 


co 


co 

CO 


CO 

c\i 

CO 


o 

C\2 


24.8 


CO 
CO 


CO 
CO 


o 

CV2 


CO 
CO 
CO 




CO 


CO 

cd 


co 

LO 


27.5 


CO 
t— 1 


CO 

c\i 

C\2 


co 

LO 


CO 

CO 

C\2 


LO 
i — I 


cd 

C\2 




CO 


18.2 


co 


23.0 


LO 
T—i 


CO 

CO 
C\2 


o 


LO 

CO 
CN2 


CO 
1 — 1 


CO 
CO 






CO 


CO 

CO 


CO 
CN2 


CO 




.CO 
CO* 


CO 


LO 


CO 
CO 

H 


CD 

cd 




CO 


CO 

C\2 


CO 

oS . 


t— 1 


CO 


CO 

C\2 


CO 


CO 


CO 
CO 


i 


to 


CO 

cd 


LO 


co 


CO 


CO 


LO 


CO 
LO 


CV2 


CO 


o 




CD 
cd 


CO 
^ — » 


CO 

cd 


r- 


CO 


CO 


CO 
LO 

1— 1 


LO 
^— i 


<« — * 

CO 




CO 


C\2 

cd 




LO 


LO 


-1 — 1 




LO 




CO 




C\2 


CO 


LO 


CO 
1 — 1 


CO 


LO 

c\i 


LO 


CO 
<r— 1 


LO 
CO 


LO 

i — 4 




••-> 

go 


co 


CO 


CN2 




CO 

CO 
1 — 1 


CO 


cva 
*»— * 


CO 


CO 


ivision 


aluation 


Etching rate 
(A/second) 


Phosphoric acid 
| (X Value, X) 


Etching rate 
(A/second) 


Nitric acid 
(X Value, %) 


[ling rate 
Second) 


3tic acid 
Value, X) 


[ling rate 
Second) 


Etching rate 
(X Value, X) 


hing rate 
/second) 








-a >s 




o —erf 


solution 


Ethylene 
glycol 


CO 


Ethylene 
glycol 


CO 


Ethylene 
glycol 


CO 


Ethylene 
glycol 


CO 


Ethylene 
glycol 


X 
























of etchii 


Acetic 
acid 


co 

CO 


Acetic 
acid 


o 

CO 


Acetic 
acid 


CO 
CO 


Acetic 
acid 


X 


Acetic 
acid 


CO 
CO 
























mipositio; 


Nitric 
acid 




Nitric 
acid 


f— 1 


Nitric 
acid 


X 


Nitric 
acid 




Nitric 
acid 


t 

— 1 


CO 
























Phosphoric 
acid 


o 


Phosphoric 
acid 


X 


Phosphoric 
acid 


CO 
1—1 


Phosphoric 
acid 


* o 

i ' 


Phosphoric 
acid 


CO 

T— 1 



BNSDOCID: <WO nannftlifiAl I > 



WO 03/005115 



PCT/KR02/01260 



3/20 



CO 
I — I 





4=3 

o 


to 


CD 
CO 


OS 
CO 


CO 


CO 


o 


CO 


o 


CO 
C\2 




-»-» 

CO 




CO 

LO 


CO 


CO 


CD 
LO 


o 

LO 


CO 


LO 
— i 


CO 
C\2 




CO 




co 


CO 
CO 


LO 


CO 
LO 


CO 


CN2 
LO 


CO 
1 — 1 


CO 








co 

CO 




CO 
i — t 


CO 


CO 
CO 


LO 


LO 


CO 
CO 


sr angle(' 


CO 


CO 


co 

- C\2 


-CO 




LO 


CO 

C\2 


CD 
CO 


CO 


LO 


LO 


LO 


LO 
«« — \ 


CO 

LO : 


CO 




LO 
J 


CO 


C\2 


C\2 
LO 


Ol, 


§ 


CO 


co 


LO 


z>- 


CO 
CO 


CO 


CO 
CO 


LO 


CO 

LO 




-a 

CO 


LO 




CO 

• CO 


LO ' 


CO 


z>- 


CO 
C\2 


< i 


CO 
CO 




2nd 




LO 


CO 


CO 


CO 

C\2 


LO 


C\2 
C\2 


LO 
CO 


LO 




CO 


LO 


CO 


C\2 




C\2 


CO 


CO 


T-H 

o 


co 

CO 


Division . 


Evaluation 


Laser angle 


Phosphoric acid 
(X Value, 55) 


Taper angle 

(■) 


Nitric acid 
(X Value, X) 


<L> 

ca 
E-* 


Acetic acid 
(X Value, %) 


Taper angle 


Ethylene glycol 
(X Value, X) 


Taper angle 
(°) 


solution 


Ethylene 
glycol 


CO 


Ethylene 
glycol 


CO 


Ethylene 
glycol 


CO 


Ethylene 
glycol 


co- 


Ethylene 
glycol 


X 


of etching 


Acetic 
acid 


o 

CO 


Acetic 
. acid 


CD 
CO 


Acetic 
acid 


CO 
CO 


Acetic 
acid 


X 


Acetic 
acid 


CO 
CO 


d 






















Compositic 


Nitric 
acid 




Nitric 
acid . 


f-H 


Nitric 
acid . 


X 


Nitric 
acid 




' Nitric 
acid 






Phosphoric 
acid 


o 

t— 1 


Phosphoric 
acid 


X 


Phosphoric 
acid 


o 


Phosphoric 
acid 


o 


Phosphoric 
acid 


CO 



BNSDOCID: <WO_ 



_03OO5115A1J_> 



WO 03/005115 



PCT/KR02/01260 



4/20 



I 1 





5 

cp 


CO 


CO 
CO 




o 




CO 
CO 


34.8 


CO 
CV2 


C\2 
•r— i 




CX> 


03 
CD 


CO 

uo 


C\2 
■« — i 


CO 


<< 1 


CO 

LO 


28.9 


LO 






CO 


CD 
CO 


CO 

•^h 




io 


O 


CO 


23.5 


CO 


CO 


.on 


J=J 


CO 


CO 

CO 


CO 


CO 


CD 
CO 


CO 
CO 


05 
CO 


. LO 


CO 


nensi 


CO 


CO 


CO 
CN2 


O 




05 
CO 


CO 
CN2 


r- 
o 


CO 


TO 
CO 


ritical dir 


^=1 

LO 


cp 


LO 


OS 
CO 




CO 
CO 


LO 


. LO 
CO 


CV2 


GO 
CO 




cx> 

CO 


CO 
<«— 1 


o> 
o 


r— 


CO 


CO 


CO 

o 


LO 


z>- 
co 




CO 


05 
CO 


r-- 


CO 

<o 


LO 


CO 
CO 




O 




CO 




C\3 


CO 


LO 


o 


CO 


LO 
CO 


LO 


o 


LO 
CO 


CO ! 
O 




-*-> 
CO 


o> 

CO 


CO 


2> 
O 




LO 
CO 


CO 


CO 


O 


CO 
CO 


Division 


Evaluation 


Critical dimension 
(m) 


Phosphoric acid 
(X Value, %) 


Critical dimension 


Nitric acid 
(X Value, X) 


Critical dimension 

(m) 


Acetic acid 
(X Value, X) 


Critical dimension 

im) 


Ethylene glycol 
(X Value, %) 


Critical dimension 

im) 


ing solution 


Ethylene 
glycol 


CO 


Ethylene 
glycol 


CO 


Ethylene 
glycol 


CO 


Ethylene 
glycol 


CO 


Ethylene 
glycol 


X 






















on of etchi 


Acetic 
acid 


CO 
CO 


Acetic 
acid 


o 

CO 


Acetic 
acid 


o 

CO 


Acetic 
acid 


X 


Acetic 
acid 


CO 
CO 


Compositi 


Nitric 
acid 


"H 


Nitric 
acid 


<*— 1 


Nitric 
acid 


X 


Nitric 
acid 




Nitric 
acid 


i— i 




Phosphoric 
acid 


o 

-r-l 


Phosphoric 
acid 


X 


Phosphoric 
acid 


o 


Phosphoric 
acid 


o 


Phosphoric 
acid 


o 



BNSDOCID: <WO 030051 15A1_t_> 



WO 03/005115 



PCT/KR02/01260 



5/20 

FIG. 5 


© 


© 


© 


© 


' © 


© 




© 


© 



i 



BNSDOCIO: <WO 030051 15A1_L> 



WO 03/005115 



PCT/KR02/01260 



6/20 . 



CO 

I — I 
fx* 















wo 
co 


co 

CD 


co 

CD 


LO 


s 

o 










a 










© 


CD 
CO 


CO 


CO 


CO 




CD 


CD 


CD 


CD 


<s) 


C\2 


^ 
CO 


CV2 
CO 


CO 
CO 






CD 


' CD 


CD 




cd 


LO 
CO 

CD 


CD 
CO 

CD 


^ 
CO 

CD 




CD 
CO 


LO 
CO 


CO 


CO 
CO 




cd 


CD 


CD 


CD • 




C\2 
CD 


^ 

CO 


CN2 
CO 


CO 




CD 


CD 


CD 


CD 


© 


OS 
CD 


LO 
CO 

CD 


CO 
CD 


LO 
CO 

CD 


© 


CD 
CO 


CO 


CO 


-vH 
CO 




CD 


CD 


CD 


CD 


© 


CO 
CO 


CO 
CO 


CV2 
CO 


CO 
CO 




CD 


CD 


CD 


CD 


© 


i 

CO 
CD 


LO 
CO 

CD 


CD 
CO 

CD 


CO 
CD 


iluation 


CO 


•s 


*-> 
CO 


1 












[ution 










Composition of etching so] 


Phosphoric acid:10% 


Nitric acid:ll% 


Acetic acid:30% 


Ethylene glycpl:3% 



BNSDOCID: <WO 030051 15A1 J _> 



WO 03/005115 PCT/KR02/01260 




BNSDOCID: <WO 030051 15A1_I_> 



WO 03/005115 



PCT/KR02/01260 



8/20 




BNSDOCID:<WO 030051 15A1 I > 



WO 03/005115 



PCT7KR02/01260 



9/20 

FIG.9A 



Kb' 



24- 



IXb- 



26 



22 



BNSDOCID: <WO 030051 15A1J_> 



WO 03/005115 PCT/KR02/01260 



10/20 



02 

C\2 



PQ 

d 

l — I 



CO 

02 



BNSDOCID: <WO 030051 15A1_I_> 



WO 03/005115 PCT/KR02/01260 



1 1/20 

FIG.10A 




BNSDOCID: <WO 030051 15A1J_> 



WO 03/005115 



12/20 



PCTYKR02/01260 




BNSDOCID: <WO 030051 15A1J_> 



WO 03/005115 



PCT/KR02/01260 



1 3/20 

FIG.11A 



68 



Xlb' 

A 



62- 



24- 



Xlb- 



65 



26 40 66 22 



BNSDOCID: <WO 030051 15A1_I_> 



WO 03/005115 



PCT/KR02/01260 



14/20 



CO 
CO 




BNSDOCIO: <WO 03005 11SA1_I_> 



WO 03/005115 



PCT/KR02/01260 



15/20 

FIG. 12 A 
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FIG. 15 
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